Cerebral air embolism is a potentially life-threatening complication of left-sided ablation procedures. We present a 51-year-old woman with cerebral air embolism during atrial fibrillation cryoballoon ablation. Taking a deep breath while removing the dilatator was the most likely mechanism in our case. The patient was successfully treated with hyperbaric oxygen therapy at early stage and was discharged without any neurological sequelae.
INTRODUCTION
Air embolism is a rarely seen during surgical and invasive procedures, but it is a potentially lethal complication. Air embolism may cause endorgan ischemia or infarction if there is insufficient collateral supply. 1 Air emboli to the coronary or cerebral circulation can have major adverse consequences, even when the volume of air is small. 1 Coronary artery air embolism during atrial fibrillation (AF) ablation has been reported previously. 2, 3 We present a case with cerebral air emboli during AF cryoballoon ablation. The patient was successfully treated with hyperbaric oxygen (HBO) therapy and was discharged without any neurological sequelae.
CASE REPORT
A 51-year-old woman was referred to our clinic for AF ablation. The patient suffered from paroxysmal AF attacks resistant to antiarrhythmic therapy including amiodarone and propafenone for 2 years. In Decompression Sickness Protocol" and we decided to continue HBO treatment with the U.S. Navy Treatment Table 6, 4 and followed by 2.4 ATA (atmospheres absolute) 120 minutes HBO therapy twice a day for 2 days. On the second day of HBO therapy, dysarthria and left-sided hemiplegia were completely resolved and the appearance of intracranial air was completely lost in the second CT (Figure 2 ). The patient was discharged from the intensive care unit and received 2.4 ATA 120 minutes HBO therapy for another 5 days. The patient received a total of 11 HBO therapies in the consecutive 7 days. Flecainide 100 mg and levetiracetam 500 mg twice daily were added. Dexamethasone was reduced on the third day of the event and discontinued on the fifth day.
The patient was discharged on the eighth day of the event without any neurological sequelae.
DISCUSSION
Arterial air embolism may be due to direct instillation of air into the arterial tree 2, 3 or may be associated with atrial-esophageal fistula 5 during and/or after AF ablation. Catheters are the reason for the vast majority of air embolisms in the acute phase. Possible mechanisms causing air embolism from introducing catheters are rapid removal of catheters and dilators, multiple catheter exchanges, deep sedation and prolonged apnea periods with deep breaths, and air-opened or loosened hemostasis valves. 3, 6 In our case, the most likely cause for cerebral air embolism was air being suctioned into the Flexcath. Taking a deep breath while removing the dilatator was the most likely mechanism for air entry. Deep breathing was probably related to a short period of apnea induced by sedation. Preventive measures to avoid aeroembolism are a sedative use with less depressant effect on the respiratory system, avoiding the rapid withdrawal of the dilator, continuous flushing with heparinized saline through a hemostatic valve. 6 When air enters the circulation, it forms bubbles, thereby impairing the circulation. The clinical signs and symptoms related to the mechanism of air entrapment and the location of the air embolism. 1 Neurological symptoms may occur as it is in our case. Note that 100% oxygen treatment administered by a nonrebreather mask maximizes end-organ oxygenation. 7 High-flow oxygen may also aid the reabsorption of nitrogen gas from the bubble into the blood, reducing the size of the air embolus. 7 Air emboli may be treated by several approaches, such as aspiration of the air or HBO therapy. 8, 9 Air aspiration was not applied in our case because the bubbles were in the distal branches of the cerebral arteries.
HBO therapy plays a key role in the treatment of air embolism. 1 It acts immediately on the air bubbles by increasing the ambient pressure and the oxygen tension in the blood. [10] [11] [12] [13] The high blood oxygen tension provides an oxygen diffusion gradient forcing oxygen into and nitrogen out of the bubble, reducing the size of the bubble. [10] [11] [12] [13] The bubble also seems to form an inflammatory response, which can be reduced by a rapid reduction of the volume of the bubble. 10,13 HBO therapy also downregulates adhesion between the endothelium and leucocytes in inflammated tissue. 14 Evidence suggests that when indicated, it must be stressed that HBO therapy is started within the first 4-6 hours after onset of neurologic symptoms, and also at any manifestation of end-organ damage or cardiopulmonary or hemodynamic compromise. 15, 16 In our case, HBO therapy was started early and neurological findings were completely resolved on the second day of treatment.
CONCLUSION
Cerebral air embolism is a potentially life-threatening complication of left-sided ablation procedures. Preventive measures should be taken to avoid this complication. Operators should maintain high degree of suspicion for air emboli. After stabilization, advanced managements, including HBO therapy, should be considered at early stage.
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